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DETAILED ACTION 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. Claims 1-38 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Japanese Patent Publication No. 08-155249 to Tetsuya et al. in view of U.S. Patent No. 
6,455,014 to Hammerstrom et al. or U.S. Patent Application Publication No. 
2001/0043890 to Son. 

With respect to claims 1 , 5, and 8-13, Tetsuya teaches a plasma reactor 
comprising: a first electrode (13) in the shape of a needle (16); a second electrode (14) 
in the shape of a plate disposed to oppose and to be substantially perpendicular to the 
first electrode (figure 1 ); and power supply means (12) connected to the first and 
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second electrodes for applying a discharge voltage, wherein the first electrode and the 
second electrode are disposed in a passage space of a target fluid for treating the target 
fluid by causing streamer discharge between the first and second electrodes (figure 1), 
and the first electrode having a pointed portion (16) as an end thereof on the side of the 
second electrode. Claim 1 requires that the pointed portion have a point angle 6 not 
less than 30 degrees and not more than 90 degrees. Although not explicitly stated, 
Tetsuya suggests such a configuration (paragraph 0020). Furthermore, it would have 
been obvious to one having ordinary skill in the art to utilize such point angle limitations 
in the system of Tetsuya. The motivation for doing so would have been to provide a 
point or needle-like electrode with a specific surface area. 

Claim 2 requires that the point angle 0 of the first electrode be not less than 60 
degrees and not more than 90 degrees. Although not explicitly stated, Tetsuya 
suggests such a configuration (paragraph 0020). Furthermore, it would have been 
obvious to one having ordinary skill in the art to utilize such point angle limitations in the 
system of Tetsuya. The motivation for doing so would have been to provide a point or 
needle-like electrode with a specific surface area. 

Claim 3 requires that the point angle 6 of the first electrode be substantially 60 
degrees. Although not explicitly stated, Tetsuya suggests such a configuration 
(paragraph 0020). Furthermore, it would have been obvious to one having ordinary skill 
in the art to utilize such point angle limitations in the system of Tetsuya. The motivation 
for doing so would have been to provide a point or needle-like electrode with a specific 
surface area. 
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Claim 4 requires that the point angle 9 of the first electrode be substantially 80 
degrees. Although not explicitly stated, Tetsuya suggests such a configuration 
(paragraph 0020). Furthermore, it would have been obvious to one having ordinary skill 
in the art to utilize such point angle limitations in the system of Tetsuya. The motivation 
for doing so would have been to provide a point or needle-like electrode with a specific 
surface area. 

With respect to claim 6, Tetsuya teaches the first electrode having a needle- 
shaped effective length L not less than 4 mm and not more than 30 mm (paragraph 
0020). 

With respect to claim 7, Tetsuya teaches the pointed portion of the first electrode 
having a curvature radius R not less than 0.1 mm and not more than 0.7 mm (paragraph 
0020). 

With respect to claim 14, Tetsuya teaches the second electrode having an 
opening (32) through which the target fluid passes (figure 3). 

Claims 15 requires a treatment member for treating the target fluid, wherein the 
treatment member is disposed between or downstream of the first electrode and the 
second electrode. Such a configuration is well known in the art, as is evidenced by 
Hammerstrom (column 15, lines 8-15 and 33-53) and Son (paragraph 0004). At the 
time of the invention, it would have been obvious to one having ordinary skill in the art to 
utilize such a treatment member in the system of Tetsuya. The motivation for doing so 
would have been to enhance reactor performance by reducing the presence of 
unwanted gases, as is suggested by Hammerstrom and Son. 
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With respect to claim 16, Hammerstrom teaches the treatment member being 
disposed between or downstream of the first electrode and the second electrode 
(column 15, lines 8-15 and 33-53). 

With respect to claims 17 and 19-23, Hammerstrom (column 15, lines 8-15 and 
33-53) and Son (paragraph 0004) both teach the treatment member having a catalytic 
substance for accelerating the treatment of the target fluid. 

With respect to claim 18, Hammerstrom (column 15, lines 8-15 and 33-53) and 
Son (paragraph 0004) both teach the catalytic substance including at least one element 
selected from the group consisting of Pt, Pd, Ni, lr, Rh, Co, Os, Ru, Fe, Re, Tc, Mn, Au, 
Ag, Cu,W, Mo, and Cr. 

With respect to claims 24 and 25, Hammerstrom teaches the treatment member 
including an adsorbent for adsorbing a target component included in the target fluid 
(column 15, lines 33-53). 

With respect to claim 26, Tetsuya teaches the first electrode (13) being disposed 
on an upstream side of a flow of the target fluid, and the second electrode (14) being 
disposed on a downstream side of the flow of the target fluid (figure 1 ). 

With respect to claim 27, Tetsuya teaches the first electrode and the second 
electrode being alternately disposed along a flow of the target fluid (figures 1 and 3). 

With respect to claim 28, Tetsuya teaches one first electrode being disposed on 
one side of the second electrode and another first electrode being disposed on the other 
side of the second electrode (figure 3). 
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With respect to claim 29, Tetsuya teaches the power supply means (12) being a 
pulse source for supplying a pulse with gentle rise and fall. 

With respect to claim 30, Tetsuya teaches the power supply means (12) being an 
AC power supply. 

With respect to claim 31 , Tetsuya teaches the power supply means (12) being a 
DC power power supply. 

With respect to claim 32, Tetsuya teaches the first electrode and the second 
electrode being plural in number and being disposed along a flow of the target fluid 
(figure 3). 

With respect to claim 33, Tetsuya teaches the first electrode having needle 
electrodes, and the needle electrodes being dispersedly arranged on a cross-sectional 
plane of the passage space (figure 1 ). 

With respect to claim 34, Tetsuya teaches purification equipment comprising: a 
casing (figure 1); and a plasma reactor contained in a passage space of target air in the 
casing and including a first electrode (13) in the shape of a needle (16), a second 
electrode (14) in the shape of a plate disposed to oppose and to be substantially 
perpendicular to the first electrode (figure 1 ), and power supply means (12) connected 
to the first and second electrodes for applying a discharge voltage, wherein the first 
electrode has a pointed portion (16) as an end thereof on the side of the second 
electrode, and an odor component or a toxic component included in the target air being 
treated by allowing the target air to pass a discharge field of streamer discharge caused 
between the first and second electrodes (paragraphs 0004 and 0023-0028). Claim 34 
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requires that the pointed portion have a point angle 9 not less than 30 degrees and not 
more than 90 degrees. Although not explicitly stated, Tetsuya suggests such a 
configuration (paragraph 0020). Furthermore, it would have been obvious to one having 
ordinary skill in the art to utilize such point angle limitations in the system of Tetsuya. 
The motivation for doing so would have been to provide a point or needle-like electrode 
with a specific surface area. 

With respect to claim 35, Tetsuya teaches purification equipment comprising: a 
casing; and a plasma reactor contained in a passage space of a target gas in the casing 
and including a first electrode in the shape of a needle, a second electrode in the shape 
of a plate disposed to oppose and to be substantially perpendicular to the first electrode, 
and power supply means connected to the first and second electrodes for applying a 
discharge voltage, wherein the first electrode has a pointed portion as an end thereof on 
the side of the second electrode, and a nitrogen oxide included in the target gas being 
treated by allowing the target gas to pass a discharge field of streamer discharge 
caused between the first and second electrodes (paragraphs 0004 and 0023-0028). 
Claim 35 requires that the pointed portion have a point angle 0 not less than 30 degrees 
and not more than 90 degrees. Although not explicitly stated, Tetsuya suggests such a 
configuration (paragraph 0020). Furthermore, it would have been obvious to one having 
ordinary skill in the art to utilize such point angle limitations in the system of Tetsuya. 
The motivation for doing so would have been to provide a point or needle-like electrode 
with a specific surface area. 
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With respect to claim 36, Tetsuya teaches purification equipment comprising: a 
casing; and a plasma reactor contained in a passage space of a flue gas in the casing 
and including a first electrode in the shape of a needle, a second electrode in the shape 
of a plate disposed to oppose and to be substantially perpendicular to the first electrode, 
and power supply means connected to the first and second electrodes for applying a 
discharge voltage, wherein the first electrode has a pointed portion as an end thereof on 
the side of the second electrode, and a nitrogen oxide, unburntfuel and hydrocarbon 
included in the flue gas being treated by allowing the flue gas to pass a discharge field 
of streamer discharge caused between the first and second electrodes (paragraphs 
0004 and 0023-0028). Claim 36 requires that the pointed portion have a point angle 0 
not less than 30 degrees and not more than 90 degrees. Although not explicitly stated, 
Tetsuya suggests such a configuration (paragraph 0020). Furthermore, it would have 
been obvious to one having ordinary skill in the art to utilize such point angle limitations 
in the system of Tetsuya. The motivation for doing so would have been to provide a 
point or needle-like electrode with a specific surface area. 

With respect to claim 37, Tetsuya teaches purification equipment comprising: a 
casing; and a plasma reactor contained in a passage space of a flue gas in the casing 
and including a first electrode in the shape of a needle, a second electrode in the shape 
of a plate disposed to oppose and to be substantially perpendicular to the first electrode, 
and power supply means connected to the first and second electrodes for applying a 
discharge voltage, wherein the first electrode has a pointed portion as an end thereof on 
the side of the second electrode, and dioxin included in the flue gas is treated by 
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allowing the flue gas to pass a discharge field of streamer discharge caused between 
the first and second electrodes (paragraphs 0004 and 0023-0028). Claim 37 requires 
that the pointed portion have a point angle 0 not less than 30 degrees and not more 
than 90 degrees. Although not explicitly stated, Tetsuya suggests such a configuration 
(paragraph 0020). Furthermore, it would have been obvious to one having ordinary skill 
in the art to utilize such point angle limitations in the system of Tetsuya. The motivation 
for doing so would have been to provide a point or needle-like electrode with a specific 
surface area. 

With respect to claim 38, Tetsuya teaches purification equipment comprising: a 
casing; and a plasma reactor contained in a passage space of a flon gas in the casing 
and including a first electrode in the shape of a needle, a second electrode in the shape 
of a plate disposed to oppose and to be substantially perpendicular to the first electrode, 
and power supply means connected to the first and second electrodes for applying a 
discharge voltage, wherein the first electrode has a pointed portion as an end thereof on 
the side of the second electrode, and the flon gas is treated by allowing the flon gas to 
pass a discharge field of streamer discharge caused between the first and second 
electrodes (paragraphs 0004 and 0023-0028). Claim 38 requires that the pointed 
portion have a point angle 6 not less than 30 degrees and not more than 90 degrees. 
Although not explicitly stated, Tetsuya suggests such a configuration (paragraph 0020). 
Furthermore, it would have been obvious to one having ordinary skill in the art to utilize 
such point angle limitations in the system of Tetsuya. The motivation for doing so would 
have been to provide a point or needle-like electrode with a specific surface area. 
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Citation of Pertinent References 

4. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following patent documents further show the state of the art 
with respect to plasma reactors and purification equipment comprising plasma reactors: 

a. U.S. Patent No. 4,954,320 to Birmingham et al. 

b. U.S. Patent No. 5,801 ,489 to Chism, Jr. et al. 

c. U.S. Patent No. 6,81 1 ,757 to Niv et al. 

d. U.S. Patent No. 6,818,193 to Christodoulatos et al. 

e. U.S. Patent Application Publication No. 2004/0050684 to Babko-Malyi et 
al. 

f. Japanese Patent Publication No. 09-000869 to Koichi et al. 

Communication Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leith A. Al-Nazer whose telephone number is 571-272- 
1938. The examiner can normally be reached on Monday-Friday, 7:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Don Wong can be reached on 571-272-1834. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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